Using classical immunoprecipitation protocols in combination with high-resolution 2D gels, we identified a complex of proteins that formed around the death domain of the stimulated death receptor CD95 (APO-1/Fas) receptor which we called the death-inducing signaling complex (DISC)(1). We went on to characterize the three major components of the DISC: First, the adaptor FADD/Mort1 was identified (1) then caspase-8 and the caspase-8-like apoptosis inhibitor c-FLIP were cloned (2,3). Formation of the DISC upon apoptosis induction results in activation of caspase-8 by proteolytical cleavage into the prodomain containing two death effector domains (DED) and two active subunits, p18 and p10 (4). Thus, caspase-8 plays an essential role in the execution of death receptor-mediated apoptosis. To determine the localization of endogenous caspase-8 we used a panel of subunitspecific anti-caspase-8 monoclonal antibodies in confocal immunofluorescence microscopy.
INTRODUCTION AND METHOD.
Using classical immunoprecipitation protocols in combination with high-resolution 2D gels, we identified a complex of proteins that formed around the death domain of the stimulated death receptor CD95 (APO-1/Fas) receptor which we called the death-inducing signaling complex (DISC) (1) . We went on to characterize the three major components of the DISC: First, the adaptor FADD/Mort1 was identified (1) then caspase-8 and the caspase-8-like apoptosis inhibitor c-FLIP were cloned (2, 3) . Formation of the DISC upon apoptosis induction results in activation of caspase-8 by proteolytical cleavage into the prodomain containing two death effector domains (DED) and two active subunits, p18 and p10 (4). Thus, caspase-8 plays an essential role in the execution of death receptor-mediated apoptosis. To determine the localization of endogenous caspase-8 we used a panel of subunitspecific anti-caspase-8 monoclonal antibodies in confocal immunofluorescence microscopy.
RESULTS.
In human breast carcinoma cells MCF7 caspase-8 predominantly colocalized with and bound to mitochondria. After induction of apoptosis through CD95 or TNF receptor I, active caspase-8 translocated to plectin, a major crosslinking protein (cytolinker) of the three main cytoplasmic filament systems. Plectin was quantitatively cleaved early by caspase-8 in all cells tested during death receptor and drug induced apoptosis. In primary fibroblasts from plectin deficient mice apoptosis induced reorganization of the actin cytoskeleton, as seen in wild type cells, was severely impaired suggesting that during apoptosis plectin is required for the reorganization of the microfilament system (5). Mitochondria play an important role in many form of cell death. All of the apoptogenic activities of mitochondria can be blocked by overexpression of Bcl-2 or Bcl-x L . In certain cell types most of caspase-8 is activated downstream of mitochondria (6) . In these Type II cells overexpression of Bcl-2 or Bcl-x L can inhibit apoptosis, and cleavage of caspase-3 and 8. In Type I cells, however, caspase-8 is mainly activated by the DISC and seems to directly activate caspase-3. CD95-mediated apoptosis in Type I cells cannot be inhibited by overexpression of Bcl-2 or Bcl-x L . Thus, we have identified two independent cell types that either do or do not use mitochondria for execution of apoptosis.
DISCUSSION.
We have shown that human peripheral T cells that are resistant to CD95 mediated apoptosis are Type II cells which differentiate into apoptosis sensitive Type I cells after prolonged incubation with interleukin-2. Recently, we have focused at a novel function of mitochondria during CD95 mediated apoptosis. We found that expression of Bcl-2/Bcl-x L gives mitochondria the activity to sequester active caspase-8 thus preventing the execution of apoptosis despite activation of caspase-8 at the DISC. The data suggest that active caspase-8 binds to the mitochondrial protein BAR (7) on the surface of mitochondria. Thus, we have
